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CLAIMS 



[Claim(s)] 

[Claim 1] SM bus controller which it had in common in order to perform control between each 
component which is the cooling system of the personal computer which controls the rotational 
frequency of a cooling fan, and is connected on SM bus of said personal computer, It has the 
fan revolving speed control IC equipped with SM bus interface, and the temperature sensor 
equipped with SM bus interface. Cooling system of the personal computer characterized by 
considering as the configuration whose said SM bus controller, said fan revolving speed 
control IC, and said temperature sensor control the rotational frequency of said cooling fan 
through SM bus. 

[Claim 2] The temperature sensor which is the cooling system of the personal computer which 
controls the rotational frequency of a cooling fan, and measures the temperature inside said 
personal computer, The register value corresponding to two or more temperature and each 
temperature is set up beforehand. SM bus controller which reads the measurement 



temperature of said temperature sensor through SM bus, and notifies the register value 
corresponding to this measurement temperature to the fan revolving speed control IC 
through SM bus, When the reference voltage signal corresponding to two or more register 
value and each register value is set up beforehand and a register value is notified through 
SM bus from said SM bus controller Cooling system of the personal computer characterized 
by having the fan revolving speed control IC which generates the reference voltage specified 
by the reference voltage signal corresponding to this register value, and supplies this 
reference voltage as operating voltage of said cooling fan. 

[Claim 3] When it has a reference voltage signal corresponding to two or more register value 
and each register value set up beforehand and a register value is notified through SM bus 
from said SM bus controller, said fan revolving speed control IC The fan revolution 
setting-out register which outputs a corresponding reference voltage signal as a digital signal, 
The D/A converter which changes into an analog signal the reference voltage signal outputted 
from said fan revolution setting-out register, The reference voltage signal of an analog signal 
is inputted from said D/A converter. Cooling system of the personal computer according to 
claim 2 characterized by having the power circuit which consists of the operational amplifiers 
and transistors which generate the reference voltage specified by this reference voltage signal, 
and are supplied as operating voltage of said cooling fan. 

[Claim 4] Cooling system of the personal computer according to claim 2 or 3 characterized by 
building said fan revolving speed control IC in said cooling fan. 

[Claim 5] SM bus controller which it had in common in order to perform control between each 
component which is the cooling system of the personal computer which controls ON/OFF of a 
cooling fan, and is connected on SM bus of said personal computer, The fan ON/OFF control 
IC equipped with SM bus interface Cooling system of the personal computer characterized by 
considering as the configuration whose said SM bus controller, said fan revolving speed 
control IC, and said temperature sensor have the temperature sensor equipped with SM bus 
interface, and control ON/OFF of said cooling fan through SM bus. 

[Claim 6] The temperature sensor which is the cooling system of the personal computer which 
controls ON/OFF of a cooling fan, and measures the temperature inside said personal 
computer, The register value corresponding to two or more temperature and each 
temperature is set up beforehand. SM bus controller which reads the measurement 
temperature of said temperature sensor through SM bus, and notifies the register value 
corresponding to this measurement temperature to the fan ON/OFF control IC through SM 
bus, When the reference voltage signal corresponding to two or more register value and each 
register value is set up beforehand and a register value is notified through SM bus from said 
SM bus controller Cooling system of the personal computer characterized by having the fan 
ON/OFF control IC which generates the reference voltage specified by the reference voltage 
signal corresponding to this register value, and is supplied to said cooling fan. 



[Claim 7] When it has a reference voltage signal corresponding to two or more register value 
and each register value set up beforehand and a register value is notified through SM bus 
from said SM bus controller, said fan ON/OFF control IC The fan ON/OFF setting-out 
register which outputs a corresponding reference voltage signal as a digital signal, The D/A 
converter which changes into an analog signal the reference voltage signal outputted from 
said fan ON/OFF setting-out register, The reference voltage signal of an analog signal is 
inputted from said D/A converter. Cooling system of the personal computer according to claim 
6 characterized by having the power circuit which consists of the operational amplifiers and 
transistors which generate the reference voltage specified by this reference voltage signal, 
and are supplied to said cooling fan. 

[Claim 8] Cooling system of the personal computer according to claim 6 or 7 characterized by 
building said fan ON/OFF control IC in said cooling fan. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the cooling system of the personal 
computer using SM bus (System Management Bus) about the cooling system of a personal 
computer. 
[0002] 

[Description of the Prior Art] Conventionally, the degradation by the heat generated from IC 
etc. is regarded as questionable with high-performance-izing of a personal computer, in order 
to solve this, a cooling fan is formed and the plan of preventing the temperature rise inside a 
feed gear etc. is taken in the wind in equipment. 

[0003] However, if a cooling fan is always operated, since the problem of the noise or power 
consumption will occur, it is requested that the temperature rise inside equipment is 
prevented, attaining noise abatement and low-power-ization. 

[0004] In order to respond to this request, to JP, 10-275033 A a temperature sensor detects 
the temperature inside equipment, when the temperature set up beforehand is reached, a 
cooling fan is operated, and when temperature turns into below constant temperature by 
cooling-fan actuation, the control which suspends a cooling fan is indicated. 
[0005] Moreover, the technique which does not control only actuation of a cooling fan and a 
halt like JP,10-275033,A, but controls the rotational speed of a cooling fan is indicated by 
JP,4-340111,A. If drawing 5 is the block diagram showing the configuration of one example of 
invention by this official report and it explains with reference to drawing 5 Detect the 



temperature inside equipment in the temperature detection section 1, and the fan revolution 
speed-control table 7 which defines correlation with the temperature inside the equipment 
beforehand remembered to be the detected temperature data by the memory section 3 and 
fan speed is compared through the processing section 4. Applicable data are taken up and a 
fan's 6 rotational speed is controlled by the rotational-speed control section 5. 
[0006] 

[Problem(s) to be Solved by the Invention] In the Prior art mentioned above, although 
actuation of a cooling fan, and a halt and control of a rotational frequency can be performed It 
is necessary to connect between [ all ] each component which constitutes invention with 
signal lines, such as a cable. Since the signal-line number for an exchange of the various 
signals between each component increases according to the content of control and it is 
prepared by dedication for all components' control of a cooling fan, the problem that a limit 
arises is in the miniaturization of a personal computer. 

[0007] The place made into the object of this invention is by controlling a cooling fan using 
SM bus of a personal computer to solve the problem which the above-mentioned Prior art had. 
[0008] 

[Means for Solving the Problem] The cooling system of the 1st personal computer of this 
invention SM bus controller which it had in common in order to perform control between each 
component which is the cooling system of the personal computer which controls the rotational 
frequency of a cooling fan, and is connected on SM bus of said personal computer, It has the 
fan revolving speed control IC equipped with SM bus interface, and the temperature sensor 
equipped with SM bus interface. It is characterized by considering as the configuration whose 
said SM bus controller, said fan revolving speed control IC, and said temperature sensor 
control the rotational frequency of said cooling fan through SM bus. 

[0009] The cooling system of the 2nd personal computer of this invention The temperature 
sensor which is the cooling system of the personal computer which controls the rotational 
frequency of a cooling fan, and measures the temperature inside said personal computer, The 
register value corresponding to two or more temperature and each temperature is set up 
beforehand. SM bus controller which reads the measurement temperature of said 
temperature sensor through SM bus, and notifies the register value corresponding to this 
measurement temperature to the fan revolving speed control IC through SM bus, When the 
reference voltage signal corresponding to two or more register value and each register value 
is set up beforehand and a register value is notified through SM bus from said SM bus 
controller The reference voltage specified by the reference voltage signal corresponding to 
this register value is generated, and it is characterized by having the fan revolving speed 
control IC which supplies this reference voltage as operating voltage of said cooling fan. 
[0010] The cooling system of the 3rd personal computer of this invention In the cooling 
system of the 2nd personal computer of this invention said fan revolving speed control IC 



When the reference voltage signal corresponding to two or more register value and each 
register value is set up beforehand and a register value is notified through SM bus from said 
SM bus controller The fan revolution setting-out register which outputs a corresponding 
reference voltage signal as a digital signal, The D/A converter which changes into an analog 
signal the reference voltage signal outputted from said fan revolution setting-out register, 
The reference voltage signal of an analog signal is inputted from said D/A converter, the 
reference voltage specified by this reference voltage signal is generated, and it is 
characterized by having the power circuit which consists of the operational amplifiers and 
transistors which are supplied as operating voltage of said cooling fan. 

[0011] Cooling system of the 4th personal computer of this invention is characterized by 
building said fan revolving speed control IC in said cooling fan in the cooling system of the 
2nd or 3rd personal computer of this invention. 

[0012] The cooling system of the 5th personal computer of this invention SM bus controller 
which it had in common in order to perform control between each component which is the 
cooling system of the personal computer which controls ON/OFF of a cooling fan, and is 
connected on SM bus of said personal computer, The fan ON/OFF control IC equipped with 
SM bus interface It has the temperature sensor equipped with SM bus interface, and is 
characterized by considering as the configuration whose said SM bus controller, said fen 
revolving speed control IC, and said temperature sensor control ON/OFF of said cooling fan 
through SM bus. 

[0013] The cooling system of the 6th personal computer of this invention The temperature 
sensor which is the cooling system of the personal computer which controls ON/OFF of a 
cooling fan, and measures the temperature inside said personal computer, The register value 
corresponding to two or more temperature and each temperature is set up beforehand. SM 
bus controller which reads the measurement temperature of said temperature sensor 
through SM bus, and notifies the register value corresponding to this measurement 
temperature to the fan ON/OFF control IC through SM bus, When the reference voltage 
signal corresponding to two or more register value and each register value is set up 
beforehand and a register value is notified through SM bus from said SM bus controller It is 
characterized by having the fan ON/OFF control IC which generates the reference voltage 
specified by the reference voltage signal corresponding to this register value, and is supplied 
to said cooling fan. 

[0014] The cooling system of the 7th personal computer of this invention In the cooling 
system of the 6th personal computer of this invention said fan ON/OFF control IC When the 
reference voltage signal corresponding to two or more register value and each register value 
is set up beforehand and a register value is notified through SM bus from said SM bus 
controller The fan ON/OFF setting-out register which outputs a corresponding reference 
voltage signal as a digital signal, The D/A converter which changes into an analog signal the 



reference voltage signal outputted from said fan ON/OFF setting-out register, It is 
characterized by having the power circuit which consists of the operational amplifiers and 
transistors which the reference voltage signal of an analog signal is inputted from said D/A 
converter, generate the reference voltage specified by this reference voltage signal, and are 
supplied to said cooling fan. 

[0015] Cooling system of the 8th personal computer of this invention is characterized by 
building said fan ON/OFF control IC in said cooling fan in the cooling system of the 6th or 7th 
personal computer of this invention. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the block diagram showing the configuration of the 
gestalt of 1 operation of this invention, and is equipped with the temperature sensor 1 which 
is arranged inside a personal computer near [ CPU especially with large calorific value 
(arithmetic and program control) etc. ], and measures temperature, FAN2 which is the 
cooling fan of a personal computer, the SM bus controller 3, and the SM bus 4. 
[0017] SM bus (System Management Bus) is a bus devised in consideration of the 
communication link between components which Intel advocates in recent years, and performs 
serial communication using two signals, SM bus data signal and SM bus clock signal. The SM 
bus controller 3, and a temperature sensor 1 and FAN2 are connected by two signal lines by 
this SM bus 4. 

[0018] the component (each IC) of the personal computer by which the SM bus controller 3 is 
connected on the SM bus 4 - whole control is performed and the temperature sensor 1 of this 
invention and control of FAN2 are also managed. 

[0019] FAN2 which is the cooling fan of a personal computer has the FAN motor 7 which 
drives FAN2 according to the FAN control power source 8 outputted from the FAN revolving 
speed control IC 6 and the FAN revolving speed control IC 6. The FAN revolving speed 
control IC 6 is equipped with SM bus interface with the SM bus 4, the rotational frequency of 
FAN is controlled by being controlled through the SM bus 4 from the SM bus controller 3, and 
the input power 5 which is a former power source of the FAN control power source 8 is also 
connected. 

[0020] Drawing 2 is internal-block drawing of the FAN revolving speed control IC 6 of 
drawing 1 . The FAN revolving speed control IC 6 constituted by the FAN2 interior is 
equipped with the FAN revolution setting-out register 11, D/A converter 12, the operational 
amplifier 13, and the transistor 14. And the SM bus 4 is minded with the instruction from the 
SM bus controller 3. FAN - a revolution - setting out - a register - 11 - specification - a 
value - setting up - having - if -this - FAN — a revolution - setting out - a register " li- 
the set point - a digital signal - outputting - having - reference voltage -r a signal - (-- D -) 
- 15 - D/A converter 12 - an analog signal - changing - having - This analog signal turns 



into the reference voltage signal (A) 16, and the reference voltage specified by the reference 
voltage signal (A) 16 is generated in the power circuit which consists of an operational 
amplifier 13 and a transistor 14. By supplying to the FAN motor 7 by making this into the 
FAN control power source 8, it becomes controllable [ the rotational frequency of FAN2 1. 
[0021] Next, actuation of the gestalt of 1 operation of this invention is explained to a detail 
with reference to drawing 3 and drawing 4 . Drawing 3 is a flow chart which shows actuation 
of the gestalt of 1 operation of this invention. Drawing 4 is drawing showing one example of 
the setting-out data of temperature, a register value, and a reference voltage signal, and 
these are set up by BIOS of a personal computer. In addition, a reference voltage signal 
specifies the electrical-potential-difference value of the FAN control power source 8 supplied 
to the FAN motor 7, and Nl revolution and in the case of 5V, the rotational frequency of the 
FAN motor 7 also rises with NI->N2 as the FAN motor 7 becomes N2 revolution (NI<N2) per 
minute per minute in the case of 4V, for example, sensor temperature rises with Tl ->T2 
(T1<T2). 

[0022] First, to the SM bus controller 3, setting out of the sensor temperature shown in 
drawing 4 and a corresponding FAN revolution setting-out register value is performed at the 
time of a startup of a personal computer, and the content of setting out is stored in the SM 
bus controller 3 interior at it. Furthermore, the SM bus controller 3 performs setting out of a 
register value and a corresponding reference voltage signal to the FAN revolution setting-out 
register 11 of the FAN revolving speed control IC 6 (step SI of drawing 3 ). 
[0023] Next, it judges whether the SM bus controller 3 has reached the temperature Tl 
turning around FAN2 as compared with the value which read the thermometry value of a 
temperature sensor 1 and was set up at step SI. about [ that the personal computer was 
started ] - etc. " since when FAN rotational temperature (Tl) is not reached yet does not 
need to rotate FAN2, the SM bus controller 3 repeats reading of a thermometry value and the 
comparison with the set point as it is (step S2). 

[0024] When FAN rotational temperature (Tl) is reached, the SM bus controller 3 changes 
into 01 the register value of the FAN revolution setting-out register 11 in the FAN revolving 
speed control IC 6 constituted by the FAN2 interior from 00 (initial value) through the SM 
bus 4, and requires the revolution of FAN2 (step S3). 

[0025] The carrier beam FAN revolving speed control IC 6 was set as the FAN revolution 
setting-out register 11 in step SI in the demand. The reference voltage signal (D) 15 (4V) 
outputted corresponding to the register value 01 Change into an analog signal by D/A 
converter 12, and this analog signal turns into the reference voltage signal (A) 16. The 
reference voltage (4V) specified by the reference voltage signal (A) 16 is generated with an 
operational amplifier 13 and a transistor 14, and the FAN motor 7 is supplied by making this 
into the FAN control power source 8. Consequently, the FAN motor 7 will be driven by Nl 
revolution per minute with this reference voltage (step S4). 



[0026] Then, the SM bus controller 3 judges again whether it is the temperature which 
changes the rotational frequency of FAN2 as compared with the value which read the 
thermometry value of a temperature sensor 1 and was set up at step SI (step S5). 
[0027] In step S5, when it is the temperature below Tl, the SM bus controller 3 changes FAN 
roll control register 11 value in the FAN revolving speed control IC 6 into 00 from 01 (step S9). 
[0028] Consequently, the reference voltage signal (D) 15 changes to 0V, and the FAN 
revolving speed control IC 6 stops supply of the FAN control power source 8, and stops the 
FAN motor 7. And the SM bus controller 3 returns to step S2, and performs reading of a 
thermometry value and the comparison with the set point (step S10). 

[0029] In step S5, when it is the temperature beyond T2, the SM bus controller 3 changes the 
value of the FAN roll control register 11 in the FAN revolving speed control IC 6 into 10 from 
01 (step S6). 

[0030] FAN - a roll control " a register - 11 - setting out having changed - things - 
reference voltage - a signal - (" D --) -- 15 - an output state — five " V - changing .— a D/A 
converter — 12 - changing " having had - reference voltage — a signal — (-- A — ) - 16 — 
changing — having . Thereby, from the FAN revolving speed control IC 6, the FAN control 
power source 8 made to drive by N2 revolution per minute is outputted, the FAN motor 7 is 
made to drive by N2 revolution per minute, and the rotational frequency of FAN is changed 
(stepS7). 

[0031] After step S8, since it is the same as that of the above-mentioned actuation, it omits. 
[0032] In addition, although the case where the rotational frequency of FAN2 was controlled 
by temperature was explained in the above explanation, not a rotational frequency but when 
only controlling ON/OFF of FAN2 by temperature, it is FAN instead of the FAN revolving 
speed control IC 6. By considering as the ON/OFF control IC, it is clear that this invention is 
applicable. Moreover, an operating state detecting element is prepared instead of a 
temperature sensor, and the operating state of a personal computer may be made to perform 
ON/OFF control and revolving speed control of FAN2. 

[0033] Moreover, after the SM bus controller 3 reads the thermometry value of a temperature 
sensor 1 in step S2 in the above explanation, First, it explained having judged whether it was 
less than [ temperature Tl ] which does not rotate FAN2, next having judged more than 
temperature Tl corresponding to the small rotational frequency Nl (step S2 - S4), and having 
judged more than temperature Tl corresponding to the large rotational frequency N2 after 
that (steps S5-S7). In this case, first, since it is more than Tl, FAN2 is rotated at the small 
rotational frequency Nl, since it is more than T2, it changes into the large rotational 
frequency N2, and FAN2 is made rotated in the next phase, also when the temperature from 
a temperature sensor 1 is more than T2. In addition, if it is less than [ Tl ] and is a FAN halt 
and less than [ more than T1T2 ], as long as it is Nl revolution and more than T2, it may be 
made to carry out the revolving speed control corresponding to temperature as a gestalt of 



other operations, when a thermometry value is read at step S2 directly like N2 revolution. 
[0034] Furthermore, in the above explanation, although setting out of a FAN rotational 
frequency other than a FAN halt was made into two steps, it is good also as setting out more 
than a three-stage. 
[0035] 

[Effect of the Invention] As explained above, this invention is using SM bus controller which 
it had in common because of various control of a personal computer for control of a cooling fan, 
and is effective in the miniaturization of equipment being attained while it can reduce the 
signal-line number for an exchange of a signal, in order to control a cooling fan using SM bus 
of a personal computer. 

[0036] Moreover, since the FAN revolving speed control IC is made to constitute inside FAN, 
it also has the effectiveness that the efficiency of a component-side product can be increased 
further. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

fDrawing ll It is the block diagram showing the configuration of the gestalt of 1 operation of 
this invention. 

[Drawing 21 It is internal-block drawing of the FAN revolving speed control IC 6 of drawing 1 . 
[Drawing 3l It is the flow chart which shows actuation of the gestalt of 1 operation of this 
invention. 

[Drawing 4] It is drawing showing one example of the setting-out data of temperature, a 
register value, and a reference voltage signal. 

[Drawing 5] It is the block diagram showing the configuration of one example of a Prior art. 
[Description of Notations] 

1 Temperature Sensor 

2 FAN 

3 SM Bus Controller 

4 SM Bus 

5 Input Power 

6 FAN Revolving Speed Control IC 

7 FAN Motor 

8 FAN Control Power Source 

1 1 FAN Revolution Setting-Out Register 

12 D/A Converter 



13 Operational Amplifier 

14 Transistor 

15 Reference Voltage Signal (D) 

16 Reference Voltage Signal (A) 
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WIHPF 10-275033 §&«0«J; "5 fc»97r 

^ * U 3 icmm* tiT v * 5 ^SrtSPOSfi 7 r > 

y*7y^U H<BiflW!l«W5fc:J:07T>6©H(E 
[0006] 

^o»J®ofca«>K:Wffl"e»ttenTv>sfc^ y*- 
;l/a ^i^ a-*0/J«fttett«**i;T < « Hi 

[0007] *8!H©BWfc'r*fcc3W\ /*-y*/i/ 

[0008] 

[8M*»R*3fc»<D#aJ *^JE<Dig l y* 

SM/U3^ha- SM;U>f^-7x-X4 

-X*«l*fcffifi*>1f££*U SuieSM/^xni/h 
ME7T>HlBRMfiI C*J:tfimEMKHr> 
W S M/*X*ftLT*HE»»:7 r ><D[5]K8!c^$iJ»f 
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[0 0 0 9] 2 ©M-Vt;V3 

»8ttF5tti. «»7ry<DIllE»*W«irSM--y^l/ 

b n— ^*r>£ S M/V**^LTl^X*<B;&iI 

MtP I C 4: **rr«c 

[ooio] *^©S30/^vt;V3vea-^o 
/Aa>;<-*t, MlBD/A3>/*--#fr&r-*-oy 

50 [0 0 11] *»BO»40;^yt;l/3>ea->0 

»swsw\ *«woiB2*fc«iB3o^<-y^;i/3> 

[0 0 12] *$tm<Dm5<0/*— Vt;V3Vlfa- 

«»7r voo n/o f f *«»r 
y+;i/3^tfa— #©*s«fr5£-wfc^T. Mis^-y^ 
> tr ol-^o s M^x±»cjR«j$ns*3 >^*— * 

> h«olW»*tf 5 fcA&fcttilfcfii* ^>nfc S m;U3 
yhn-7t, SM;Wy^-7x-xm/-:77 

40 VON/OF F»J»I Ct. SM^>f>^-7x-X 

T7. ttE7r>iliaRM«ll CfeJ:tffl«SSfi-fe^^ 
S M;U*^ltMB«»7 r XDON/O F F ^ffujffll 

[0 0 13] *»W0»6O/^—y^V3>lfat— 

nmtttii* >MP7r>ooN/oFF*«(irr*/<— 
;V3vtfa-*rtawjw*wer*iH«-fe>*fc. * 

50 *mfeZtl, SM/^X*^UT«(IBJOE-b>1fOJHffia 
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5 

sM^x^br7r>0N/0F F$ijaiii ciciiarr 
tiztKouvx * mictttsnr zmmmfrm^ t *wt&i< 

E?MS7r>u:Wft a r«7 7V0N/0F FM«i C2: 

[0 0 14] *Sli©Sg7<0/^ y*7l/3>fcfa— 
»»5j5fflc:fct^T* t5fB7r>ON/OF FfNlPI C 

t*7r^ON/OF Ft&JgU^X**:. MfB^TVO 
N/0FFH«U^X*fr6m**n*»P«EE««* 
7tDyfftc«»t5D/A3>;Wi:, 

9 -?mf&znz>mm®& t * c t «mt t *r 

So 

[0 0 15] #JBBO*80^- Vt;V3>lfa- 

ea-^o^ffl^nSfcfev^T, tatB^r >on/off 

Mt> I C *HE««i7 r >fc rtK Lfc c fc *r 

So 

[0016] 

y^;l/3>t?a— *<Dt%$&yr >T*&£ F A N 2 
fc, SM/«3>hn-9 3i, SM;U4fc*i« 
v>S e 

[0 0 17] SM^U (System Management Bus) 

S M^X ^Py *{8*§<D 2 0©«#£fli i/ U 77M1 
fi*ff5fc©T?*So COSM/U4fcJ:52*OSf 
«te<fc9, S M/U3 y h d-^ 3 tiW'fey* l , F 

[00 18] SM^X3^hD-' ^3H\ 

■9-1, FAN20»I»*t>WoTV>* o 
[0 0 19] ;<-yW3>Ua->OIMP7r>tt 
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SFAN2&> F ANHIOklHfPI C64:. FANHfte 
SfiMPI C6fr6HJ»Sh*F AN«»«»8ii:*») F 
a n 2 *iirrs F A N^e-* 7 fc**U^*, FA 
NlH]1fc®©jeiI C6tt, SM/U4kOSM;U'fy> 

X 4 *ttLTW»«*i*C fcfc * D F A N0H)Eft«M 

«rr FANfwi»«iB8©^«iB^&sA?j« 

[0 0 2 0] B2fciu HI OF ANEfSSSflBPI C60 

/o fimyuvtm'v&Zo FAN2rt»«c«ua«n*FA 
NiHieas'Jtai C6t*. fanehekjei^x* 1 1 

D/A3y;^12i:, t^yyi3^ 
>i^X*l 4k4iitr^«o *-LT> SM/U3>h 
D— 9 3 <E>Ol§HttC <fc 0 S M/^X 4 ZftlsX, FAN 

Hia»eus>x*i i teW36o«WK3e*n*fc. ceo 
FANinigi^i/^x^ i loiKflHc^Of^suMt 
*TOH*j*tt*«Mtff«* (d) i 5»D/A3^ 

-*12fcT7tayfflcfflH«tu COTta^i 
^Stp«JE«# (A) 1 6^D, M*pmJE<g*f 

20 (a) i e-«ae*n*»P«E«*^rv^i 3** 

CM F A NfrJffiJaig 8 £ LT F A N*r— * 7 lC**bT 
flMfrTSCfctC <!;?>. FAN20H«fcOMWWrilBk 

&So 

[002 1] *^o-sft«o»»oBiff«cov^ 
T03fe<fct5H4^#MbT^)ffltc:ittW"rSo H3(±. 

ti, F AN^E— *7lC«3&-rSF ANftJ®m«8<D«E 
«*»e«t>©T?. 4V©«^«FAN€- 
# 7 «*5#N 1 IeHE. 5 VfO^liS^N 2 HHte (N I 
<N2) £3:0, mSStfTWT2 (T 1<T 
2) ^ITTSlCOtlF AN^Er-*7 0lEllfcS*>N I -> 
N 2 k±#*TSo 

[0 0 2 2] /*- vtwvif a— ^ofittWrK: 
SM^X3yhD-7 3(c»LT> 04tC^r-tr>+H! 
fl»*ttt«W* F A NH«»eu^X#«OW6*ff 
40 t\ i^rtS^rSM/^xnvhn— ^3rtSPtc*SJm-r 
So SM;U3yhn- ^3li> FANlUfeSc 

•J«IIC60FANIsltE»SU^X#l lfc»Lr, U 

3<DXfy/S 1) o 

[0 0 2 3] StfC. SM/U3yhP-73^ SS-fe 
1 ©iWI(*«IB«0Xfyrs l 

nfetf£jtRU f AN2£riH!&rsiaaT ititt 
i/>s^*«»f*rSo vt;i/3yea->*«iisti 

ft:tf»0«7C«F AN0<teiBK (TO (cSLTV^ft 
50 ^ofc*&tt, FAN2€rl5Hte^-&Sie«*%^a6, 
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2) o 

[0 0 2 4] F ANlHlKag (T 1) KgLT^fcli 

F A N 2 rtgP(C««^nrt>§ F A N@£RMfl I C 6 
flOFAN@K»£^X*l 101/^1^:0 0 
OHMD ft^S 0 1 fcRJEU F A N 2 0BK«K^T 
5 Wfy^S 3) o 

[0 0 2 5] H**2»feF ANIsHERiWWl C6ti > 10 
Xf^^S lfc»^t-FANHSBEl/S;x*l Ucg 

EE«*§ (D) 15 (4 V) D/A3^W1 2lC 

(a) i 6^^d. mmmrnm^ (a) i 6-esi 

5E£n£g*P«JE (4 V) 3 

1 4 t*£/su cn^ f a mmnms t lt 

F AN^-*7fc«*&*rS 0 COISS, FANt^7 

(Xfy^S 4) o -20 
[0 0 2 6] SSSM;U3>hD-73tt, 

tK*n;fc«fcJtKu FAN2o@nE»*aai-r*a 

[0 0 2 7] Xt-v:/S 5IC*V*T* Tl*»<Dflfln? 

SM^Vhn-7 3(i, FANHI& 
Mltl I C 6«OF ANHttI»l/^# 1 lf*01 

a^ooic^M-r* (xr7^s9) c 

[0 0 2 8] CCDmm, S*«EE«*t (D) 1 5tfOV 
K«J F AN@SRSiJfflII C6«, FAN» 30 
«K 8 ©«»**ll:LT FAN * 7 *ffih«**o 

o T tUSBEffO WWR p 43 J: mee« k <DJttt*fr 3 
Ufy^S 1 0) o 

[0 0 2 9] Xfy7S5ICl3V^ T2J6U:©iBtfrC 
*o SM/U3>hO-7 3i^ FANlellS 

ftfflflll C 6F*3<DF ANififil8l/^* 1 KDf^O 
l^lO^StS (Xry7S6) 0 

[0 0 3 0] FA N@KBI8l/yx> 1 1 Og85£*^fc> 
ofccfctcJ:!). S*mjE€^ (D) 1 5 0Ui^«®^ ¥0 
SVfcgffcU D/A3^-*12T»*nft»ti- 

m&m^ (a) i 6t>^n^nso cntao, fan 

mam» I C 6fr6tt, 2 IsIfcT»ft£-e£ F 

AN1WW«»8 3b<m*«n. FAN^7*»»N2 
0(ET?B««^:FAN<DI5«g»*ffM , r* Uf7^S 
7) o 

[003 1] Xfy/S 8«»tt±iB»ftfcH*-C** 

[0 0 3 2] &*5> J^OBWHfcfc^Ttt* fitfKCj:!) 
F A N 2©0<E»O*W*fr5»&fc:^TKBHLfe SO 
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f)\ EWBR-e«ft<, ¥fc:FAN2<DON/OF F*ffl 

*Kj;o«(irr*«ftfct, f ANEMEftMVi ce<o 

Vit> D tC F A N ON/0 F FMtP I C^f ^C^lCcfc 

3^lfa-^cDa^^<fcO. FAN2<DON/OF 

[003 3] Sift. &±<Di«Wc:fc^T«. Xr^^S 
2lC*Vvt, S V h D-7 3MSt>t 1 O 

ffljS»JSffl*H*^ofc«, **\ FAN2*[Ellte2-£ 

lCttfo?Z>W&r ltt±fr*«KL (Xf7^S2-S 
4) , *<Dtk^ *ft^H«fcN2fc»*Sr«JWT ltt 
±*>*«K (Xf7^S 5-S 7) -TS^LTSiWL 
fco C<0*&&fcte. Sft*>1fl fr£<Oi&ft#T 2£U: 

1TFAN2*®&2-£T*5£> #W««rC* T2W± 
ft©-e**V>@(BRN 2 fc^MLT F A N 2 £r[el*te<*«£ 

y^S2TH««*«*«»kotei:#lc. T1*8ST- 
»*ltfFAN#jh, T lJSLtT2*»-e*ntfN 1@ 

T2J^±-efctitfN2isiei:v^<fc'5^ffl^<oia 

[0034] &Lt<0«ffllC&^ri*s FANfP 

itoflMc. F AN@K»OH«*2a«'i:Lfe^ 3 8 

[00 3 5] 

BSWDaMU tt±BMIiLfc*5te* *5IW«> /*-V 

sa»M»<orc«>fc:«a(i:«iL enrc s m/U3> h d— 

[0 0 3 6] £fc, F AN0l6aR«Wl C*FANrt» 
[0M©fg¥&gifB] 

[0 l ] *W«HttiO««»i«t«trn *y *0 
[02] SI CDF ANIUliaStJfflll C6<DrtSP:/n*y* 
[03] *»«^*«0»»0ift«St7n-ft 
[B4]fflS. l*«Efi§088Sf-^ 
[0 5 ] a^OfiSBeD-SlffllfiWOWa*^ *y ^ 0 
[«f#<DRffl] 

1 sa-tvit 
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2 FAN 

4 SM/U 

5 xjimm 

6 F ANimCftBMVI C 

7 FAN^ 

8 FANSfflSPSig 
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1 1 FANErtE»ffil/$>X# 

1 2 D/Aav^-* 

13 **<TV-f 

1 4 h5>^X* 

1 5 mmm&mti (d) 
i e mmmmm^ (a) 
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